NRG1-dependent activation of HER3 induces primary resistance to trastuzumab in HER2-overexpressing breast cancer cells.
This study was conducted to determine the role of neuregulin 1 (NRG1)-dependent human epidermal growth factor receptor 3 (HER3) activation in trastuzumab primary resistance, and to observe the inhibitory effect of HER3 monoclonal antibody on HER2-overexpressing breast cancer cells. BT474 cells (trastuzumab sensitive) and MDA-MB-453 cells (trastuzumab resistant) were first stimulated with NRG1 and then treated with either trastuzumab, HER3 antibody, or a combination of both. The expression of phospho human epidermal growth factor receptor 2 (p-HER2), phospho human epidermal growth factor receptor 3 (p-HER3), phospho protein kinase B (p-Akt) and phospho mitogen-activated protein kinase (p-MAPK) were detected by western blotting. Apoptosis was detected by flow cytometry. Cell viability was detected by MTT assay. Without NRG1 stimulation, trastuzumab treatment significantly down-regulated the expression of p-HER2, increased early apoptosis, and decreased cell viability in BT474 cells. After NRG1 stimulation, the aforementioned effects weakened or disappeared in the trastuzumab treatment group, whereas in the HER3 antibody treatment group, there was significant downregulation in p-HER3 expression and increase in early apoptosis of BT474 cells. In MDA-MB-453 cells, the HER3 antibody significantly downregulated both p-HER2 and p-HER3 and promoted early apoptosis after NRG1 stimulation, however, trastuzumab hardly played a role. p-Akt and p-MAPK were also significantly downregulated by the HER3 antibody after NRG1 stimulation. The expressions of p-HER2, p-HER3, p-Akt and p-MAPK were all downregulated after HER3 gene silencing, compared to the control. NRG1-dependent activation of HER3 induces primary resistance to trastuzumab in HER2-overexpressing breast cancer cells. HER3 monoclonal antibody combined with trastuzumab may serve as a treatment choice for patients with primary resistance to trastuzumab.